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Gasoline is a more concentrated fuel than coal Its heat of
combustion is about half again as great as coal's. When the mix-
ture of hydrocarbons which compose gasoline is mixed with air in
the automobile cylinder and ignited by the electric spark, burning
takes place, producing carbon dioxide and water. The reactions
of the principal ingredients (with one question mark for the
reader's ingenuity) are:

+ (?)02 -> i2CQa 4-
C7H16 + ii02 -> jCOs + 8H2O

How many of the two-atomed oxygen molecules are needed to
balance the first equation? And how would you balance the cor-
responding equation for the combustion of one of the components
of kerosene, say CiUHo2 ?
The reactions are interesting for several reasons. This is a gaso-
line engine, but we have some steam blown out through the ex-
haust! Try holding a cold metal plate against the exhaust and
note the condensation of water. The water formed by the reaction
is of course vaporized. It is the carbon dioxide and the water
vapor, together with the non-oxygen part of the air, heated to a
great pressure by the combustion, which push the pistons that pro-
pel the wheels. And we note that the reaction is clean: there is
no solid residue if the gasoline contains no foreign matter. In
practice, some deadly carbon monoxide, the result of incomplete
combustion, is always present in the exhaust.
The efficiency of the internal combustion engine increases with
the extent to which the gases or vapors are compressed before
combustion begins. At too high a compression, the smooth wave
of combustion spreading through the gases turns into a rapid wave
of explosion, which causes knocking. Higher compression with-
out knocking, hence greater efficiency, can be obtained by adding